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[Field of the Invention] This invention relates to the new approach for manufacturing a silica 
raw material suitable as a raw material for manufacture of various silicon compounds, for 
example, the ** silicon ceramics, from chaff. 

[Description of the Prior Art] in the chaff which is agricultural production trash, the amount of 
[ which organic parts, such as a lignin, a hemicellulose, and a cellulose, and most 17-22 mass % 
extent become from an amorphous silica ] (ash content) minerals contain - having ~ alkaline 
metals still like a potassium ~ ***** * rare ******* things are known. 

[0003] For this reason, since there are many amounts of the organic carbon to a silica when chaff 
is carbonize as it is although to apply the heat reduction reaction of Si02 by the carbon of the 
quality of organic, and to manufacture the silicon carbide system ceramics and the silicon nitride 
system ceramics is try, superfluous carbon will remain in a SiC product, and a part of organic 
part volatilizes at the time of carbonization, and it produces the problem of porosity-ize a 
product. Therefore, in manufacturing a silica raw material from chaff, it becomes very important 
to adjust the content rate of the organic part in a raw material and a silica. 

[0004] By the way, as an approach of condensing the silica component in chaff, the approach of 
decomposing an organic part by the nitric acid, the microorganism, or **** and the exploding 
method, the classification separation method (JP,7-12446,B) which used that an envelope part 
with many rates of a silica component was atomized previously when pulverizing chaff are 
known until now. 

[0005] However, in said nitric-acid part solution method, there is a problem of waste fluid 
processing, and by the microorganism method, the processing time is too long and is not 
practical. On the other hand, in order for there to be a fault with the silica unrecoverable [ in / 
there are many energy losses the top where actuation is complicated, and / a classification 
separation method ] by **** and the exploding method in coarse grain and to have adjusted the 
silica component in chaff, it was not necessarily a suitable approach. 

[Brief Description of the Drawings] 

Drawing 11 The graph which shows the yield of each resultant in the case of 250-degree C 
reaction temperature, and the ash content concentration in a water-insoluble part (WI) and the 
relation of reaction time. 

[Drawing 21 The graph which shows the yield of each resultant in the case of 300-degree C 
reaction temperature, and the ash content concentration in a water-insoluble part (WI) and the 
relation of reaction time. 
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drawing 31 The graph which shows the yield of each resultant in the case of 350-degree C 
reaction temperature, and the ash content concentration in a water-insoluble part (WI) and the 
relation of reaction time. 

drawing 4] The graph which shows the relation of the ash content concentration and reaction 
temperature in the water-insoluble part (WI) at the time of considering as reaction-time 30 
seconds or, and 90 seconds. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the new approach for manufacturing a silica 
raw material suitable as a raw material for manufacture of various silicon compounds, for 
example, the ** silicon ceramics, from chaff. 

[0002] 

[Description of the Prior Art] in the chaff which is agricultural production trash, the amount of 
[ which organic parts, such as a lignin, a hemicellulose, and a cellulose, and most 17-22 mass % 
extent become from an amorphous silica ] (ash content) minerals contain - having - alkaline 
metals still like a potassium ~ ****** rare ******_. things are known. 

[0003] For this reason, since there are many amounts of the organic carbon to a silica when chaff 
is carbonize as it is although to apply the heat reduction reaction of Si02 by the carbon of the 
quality of organic, and to manufacture the silicon carbide system ceramics and the silicon nitride 
system ceramics is try, superfluous carbon will remain in a SiC product, and a part of organic 
part volatilizes at the time of carbonization, and it produces the problem of porosity-ize a 
product. Therefore, in manufacturing a silica raw material from chaff, it becomes very important 
to adjust the content rate of the organic part in a raw material and a silica. 

[0004] By the way, as an approach of condensing the silica component in chaff, the approach of 
decomposing an organic part by the nitric acid, the microorganism, or **** and the exploding 
method, the classification separation method (JP,7-12446,B) which used that an envelope part 
with many rates of a silica component was atomized previously when pulverizing chaff are 
known until now. 

[0005] However, in said nitric-acid part solution method, there is a problem of waste fluid 
processing, and by the microorganism method, the processing time is too long and is not 
practical. On the other hand, in order for there to be a fault with the silica unrecoverable [ in / 
there are many energy losses the top where actuation is complicated, and / a classification 
separation method ] by **** and the exploding method in coarse grain and to have adjusted the 
silica component in chaff, it was not necessarily^ suitable approach. 

[0006] 

[Problem(s) to be Solved by the Invention] This invention is made for the purpose of offering 
the new approach for manufacturing from chaff the silica raw material which was suitable as a 
raw material for manufacture of various silicon compounds, especially the ** silicon ceramics. 
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[0007] 

[Means for Solving the Problem] As a result of repeating research variously about the approach 
of manufacturing a silica raw material from chaff, this invention persons came to complete this 
invention for the ability of the silica raw material of quality according to the purpose of use to be 
manufactured by controlling reaction temperature and reaction time based on a header and this 
knowledge, when using that the content rate of the silica in chaff and an organic part can be 
adjusted to the proper range, therefore this. 

[0008] That is, this invention offers the manufacture approach of the silica raw material said 
publication of adjusting the content rate of the silica component in the silica raw material to 
generate, and an organic part, by controlling the manufacture approach, reaction temperature, 
and reaction time of the silica raw material characterized by processing chaff powder for at least 
30 seconds with 1 50-450-degree C pressurization hot water. 

[0009] 

[Embodiment of the Invention] In this invention approach, the chaff powder obtained by 
carrying out grinding processing of the chaff as a raw material is used. Although there is 
especially no limit about the grain size of this chaff powder, what has the grain size of extent 
which passes a 32-mesh mesh is desirable. 

[0010] In this invention approach, while contacting the above-mentioned chaff powder to 1 50- 
450-degree C pressurization hot water and carrying out extract removal of the organic part in 
chaff, it is made to decompose and the content rate of the silica component in chaff and an 
organic part is adjusted. When it is selected according to the application of a silica, for example, 
manufactures the silicon carbide (SiC) system ceramics, as for the content rate of this silica 
component and an organic part, it is advantageous that the ratio of the carbon atom of the organic 
part in chaff and the silicon atom of a silica component adjusts so that it may become near the 
stoichiometric ratio. It is desirable to carry out in an inert gas ambient atmosphere, for example, 
nitrogen, and an argon on the occasion of contact to this pressurization hot water. 

[0011] The temperature of the above-mentioned pressurization hot water takes long duration for 
the rate of extract removal of the organic part in chaff and decomposition to be too slow, and for 
the content rate of the silica component in chaff and an organic part to become a desired value at 
less than 150 degrees C, and is not practical. On the other hand, if pressurization hot water 
exceeds 450 degrees C, it becomes high too much, and a system pressure will need the high 
pressure installation which bears it, and will become disadvantageous economically in respect of 
an installation cost. If a concentration rate, an installation cost, etc. of a silica component are 
taken into consideration, the range of the desirable temperature of this pressurization hot water is 
200-400 degrees C, and the range of 250-350 degrees C is especially suitable for it. 

[0012] Moreover, although the contact time of chaff powder and pressurization hot water is 
influenced by the content rate of a request of a silica component, the temperature of 
pressurization hot water, etc., it is usually a 30 - 120-second about room for at least 30 seconds. 
Furthermore, although there is especially no limit about the quantitative rate of chaff powder and 
pressurization hot water, when the concentration effectiveness of a silica component, the volume 
efficiency of equipment, etc. are taken into consideration, it is desirable to use [ of 3 - 15 mass 
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section ] pressurization hot water at a rate of 4 - 10 mass section comparatively especially to the 
chaff powder 1 mass section. 

[0013] Thus, a part of organic part in chaff turns into water extractives by contacting chaff 
powder to pressurization hot water, and while extract removal is carried out, a part is understood 
and it is gasified. When about 250-degree C pressurization hot water is used for the above- 
mentioned water extractives, a xylose and a xylo oligosaccharide are subjects, and when using 
the pressurization hot water of temperature higher than it, a glucose and a cello oligosaccharide 
serve as a subject. Therefore, these water extractives are available as an oligosaccharide useful as 
a food additive. 

[0014] In the contact processing by this pressurization hot water, when the chaff powder of ash 
content 17 mass % and Si89 mass % in ash content is used, the ash content in a water-insoluble 
part is condensed by the range of 17 - 39 mass % on the temperature of 250-350 degrees C, and 
the processing conditions for time amount 0 - 90 seconds. Therefore, ash content can be adjusted 
to the value of a request of the content rate of a silica component and an organic part in the range 
of 17 - 39 mass % by choosing suitably the temperature and the processing time of pressurization 
hot water. 

[0015] As for Si concentration based on the total amount of metal components in ash content, 
according to this invention approach, the ash content in which Si concentration in unsettled chaff 
ash content contains the high grade silica 96.5 to 99.5 mass %, to being about 89 mass % is 
obtained. This is because the alkaline metals in ash content are removed by pressurization hot 
water processing. 

[0016] 

[Example] Next, although an example explains this invention to a detail further, this invention is 
not limited at all by these examples. 

[0017] After grinding in the 132 or less meshes of examples, teaching dry 0.5g (ash content 17.4 
mass %, Si concentration 89.1 mass % based on the total amount of metal components in ash 
content) of chaff powder and 3.0g of distilled water to the stainless steel steel-manufacture 
reaction container with a bulb of 5.6ml of content volume and nitrogen gas's permuting air, the 
bulb was closed and the inside of a system was sealed. After having thrown in this reactor in the 
salt bath beforehand heated to predetermined temperature, carrying out predetermined time shake 
and making it react, it quenched in the water bath and the reaction was made to end. take out and 
filter contents on G4 glass filter after discharging the gas in a reactor - liquid and a residue ~ 
extracting - respectively - vacuum distillation - and the vacuum drying was carried out, 
moisture was removed and water extractives (WS) and a water-insoluble part (WI) were 
obtained. It asked for the yield (mass %) of each preparation raw material criteria, and gas and 
volatile-matter yield (G) were calculated from the amount of mass loss. Salt bath temperature is 
set up so that reaction temperature may become 250 degrees C, and the predetermined yield of 
each resultant at the time of carrying out a time amount reaction and the ash content 
concentration in a water-insoluble part (WI), and the relation of reaction time are shown in 
drawing 1 in this. Water solubilization of the chaff was carried out with the reaction passage of 
time, and water extractives (WS) yield reached about 25 mass % in 60 seconds so that drawing 1 
might show. However, after it, gasification progressed and the inclination gas and whose 
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volatile-matter yield (G) increase was shown. The yield of chaff [a water-insoluble part (WI)] 
continued reduction with water solubilization, it became 67 mass % after 90 seconds, and the ash 
content containing the silica in a water-insoluble part (WI) was condensed from 17.4 mass % to 
21.3 mass % in connection with it. 

[0018] Salt bath temperature is set up so that example 2 reaction temperature may become 300 
degrees C, and the concentration of ash content and the relation of reaction time containing the 
resultant yield at the time of reacting on the same conditions as an example 1 and the silica in a 
water-insoluble part (WI) are shown in drawing 2 except it. Although the yield of each product 
showed the same change as an example 1 so that drawing 2 might show, water-insoluble part 
(WI) yield decreased even to 57 mass % in reaction-time 90 seconds, and the ash content in a 
water-insoluble part (WI) has been condensed even from 17 mass % to 29 mass % in connection 
with it. 

[0019] Salt bath temperature is set up so that example 3 reaction temperature may become 350 
degrees C, and the concentration of ash content and the relation of reaction time containing the 
yield of the resultant at the time of reacting on the same conditions as an example 1 and the silica 
in a water-insoluble part (WI) are shown in drawing 3 except it. Although the yield of each 
product showed the same change as examples 1 and 2 so that drawing 3 might show, water- 
insoluble part (WI) yield decreased even to 41 mass % in reaction-time 90 seconds, and the 
concentration of the ash content containing the silica has been condensed even to 39 mass % in 
connection with it. Moreover, in order to investigate the relation containing the silica in a water- 
insoluble part (WI) of the concentration and reaction temperature of ash content, the relation of 
the concentration and reaction temperature of ash content which contains the silica in the water- 
insoluble part at the time of making reaction time into 30 seconds or 90 seconds (WI) in the data 
of examples 1-3 was plotted to drawing 4 . It has checked that the concentration of the ash 
content containing a silica could control to arbitration the concentration of the ash content which 
contains the silica in a water-insoluble part (WI) by increasing with the rise of reaction 
temperature and reaction time, and selecting reaction temperature and reaction time suitably in 
250-350 degrees C and 0 - 90 seconds between 17-39 mass %s so that drawing 4 might show. 

[0020] Next, the result of having performed elemental analysis of the ash content in a water- 
insoluble part to have been obtained by the processing for reaction-time 30 seconds using the 
energy dispersion mold cay light X-rays spectroscopic analyzer, Si concentration based on the 
total amount of metal components of the ash content in unsettled chaff receives 89.1 mass %. It 
turned out that the amount of [ whose it of 250 degree-C processing is improving even to 99.3 
mass % / by which it of 96.7 mass % and 300 degree-C processing was condensed / it / for it of 
97.6 mass % and 350 degree-C processing by this method ] minerals consist of a silica with very 
high purity. 

[0021] Furthermore, about the water extractives (WS) obtained by this processing, as a result of 
the ion chromatography for sugar analysis analyzing the presentation, as for the water extractives 
from which a xylose and a xylo oligosaccharide are subjects, and, as for the water extractives 
obtained near 250 degree C, are obtained at the temperature beyond it, it turned out that a 
glucose and a cello oligosaccharide are subjects. That is, the water extractives obtained by this 
processing are available as an oligosaccharide useful as a food additive. 
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[0022] 

[Effect of the Invention] According to this invention approach, it can be efficient in a short time, 
the content rate of the silica component in chaff and an organic part can be controlled easily, and 
the silica raw material of high quality according to the purpose of use, for example, the silica raw 
material for silicon carbide system ceramic manufacture, can be manufactured. 

[Claim(s)] 

[Claim 1] The manufacture approach of the silica raw material characterized by processing chaff 
powder for at least 30 seconds with 1 50-450-degree C pressurization hot water. 

[Claim 2] The manufacture approach of a silica raw material according to claim 1 of adjusting 
the content rate of the silica component in the silica raw material generated by controlling 
reaction temperature and reaction time, and an organic part. 
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[Drawing 2] 
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